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(57) The invention relates to alkali metal percar- 
bonate particles having a content of active oxygen from 
10 to about 15.3 wf% and comprising alkali metal sili- 
cate having a molar ratio SKfcMzO. M being an alkali 
metal, exceeding 3 but not exceeding 5. The invention 
also relates to its preparation and use as well as a com- 
position containing of such particles. 
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Description 

[0001] Hie present invention relates to particles of 
alkali metal percarbonate, preparation and use thereof, 
and a composition containing such particles. 
[0002] Alkali metal percarbonate (alkali metal car- 
bonate peroxy hydrate) is an effective and environmen- 
tal friendly bleaching agent particularly useful for 
detergent compositions. In order to avoid decomposi- 
tion during storage it is common to mix or coat percar- 
bonate for commercial use with inorganic and/or 
organic stabilisers. Such percarbonate is described in. 
for example. WO 95/18065. WO 96/11252. WO 
95/18065 and US 5714201. 

[0003] Modern detergent compositions normally 
contains enzymes. However, it has been found that per- 
carbonate bleach affects the activity of the enzymes 
negatively. This is believed to be due to the fact that the 
percarbonate dissolves rapidly also in rather cold wash- 
ing water to form hydrogen peroxide which inactivates 
the enzymes. A solution to this problem is to provide 
percarbonate partides with a coating having such a low 
dissolution rate that the concentration of hydrogen per- 
oxide in the washing water does not reach significant 
levels until the enzymes already have acted. However, it 
is difficult to provide percarbonate with a suitable disso- 
lution rate also having a high content of active oxygen 
and preferably also a high storage stability. According to 
the invention, this problem has been solved by including 
in the percarbonate particles an alkali metal silicate 
having a molar ratio SK^ Mfi (M being an alkali metal) 

[0004] Thus, the invention concerns alkali metal 
percarbonate particles having a content of active oxy- 
gen trom 10 to about 153 wt%, preferably from 12 to 
about 15.3 wra». most preferably from 13 to about 15.3 
wt%. particularly most preferably from 14 to about 15.3 
wt%. The particles further comprise alkali metal silicate 
having a molar ratio SrO^MjO exceeding 3. preferably 
exceeding 3.2. but suitably not exceeding 5, preferably 
not exceeding 4. The alkali metal silicate can be present 
in a coating and/or be substantially uniformly mixed with 
the alkali metal percarbonate within the particles, for 
example by being added at a granulation step or at the 
preparation of the percarbonate from hydrogen perox- 
ide and alkali metal carbonate. 
[0005] The alkali metal in the silicate is preferably 
sodium, potassium or mixtures thereof, most preferably 

PM06] 1 The particles suitably contains from about 
0.5 to about 30 wt%. preferably from about 3 to about 20 
wr%. most preferably from about 5 to about 12 wt% of 
alkali metal silicate, expressed as sodium silicate, hav- 
ing a molar ratio SrO^MzO exceeding 3. Most prefera- 
bly, the particles have a coating containing alkali metal 
silicate with a molar ratio SiOjiMj-O exceeding 3. suita- 
bly constituting from about 1 to about 25 wt%, preferably 
from about 5 to about 1 1 wt% of the total particle. 



[0007] Good storage stability of alkali metal percar- 
bonate can be obtained by certain water soluble organic 
stabilisers, but they also give a high dissolution rate. It 
has now been found that if such organic stabilisers are 

s combined with alkali metal silicate having a molar ratio 
SiO^fA-O exceeding 3 particles with a sufficiently low 
dissolution rate can be obtained, particularly rl the 
organic stabiliser and the silicate are added separately 
instead of being pre-mixed before addition. Water solu- 

, 0 We organic stabilisers can be present in a coaling 
and/or be substantially uniformly mixed with the alkali 
metal percarbonate within the particles, for example by 
being added at a granulation step or at the preparation 
of the percarbonate from hydrogen peroxide and alkali 

is metal carbonate. 

[0008] Suitable organic stabilisers are selected 
trom aliphatic compounds comprising one or more car- 
boxylic acid groups and/or ore or more hydroxy groups, 
or salts thereof. Preferred organic compounds are of the 

R, (CnrUOHyCOOH^Rz 

in which n = 1 -8. m - 1 -2n. p = 0-n. q = 0-2 and prefera- 
25 bly at least one of R) and R2 is COOH and the other one 
is OH or COOH; or salts thereof. C„H m is preferably a 
straight chain but may also be branched. 
[0009] One particularly preferred group of organic 
stabilisers are hydroxy carboxylic adds of the formula 

RC„H m (OH) n COOH 

in which R- is CH2OH or COOH. n is 2-6. and m is 0-n; 
or salts thereof. 

ss [0010] Preferably R' in the above formula is 
CHjOH. H is also preferred that n is 4 or 5. Preferably, m 
is equal to n or n-2. the carbon chain thus being satu- 
rated or containing one double bond. A particularly pre- 
ferred hydroxy carboxylic acid is glueoheptonic acid (R' 

40 is CHgOH, n and m are 5). Other preferred hydroxy car- 
boxytic acids are gluconic acid (R" is CHzOH. n and m 
are 4) and ascorbic acid (R' is CH2OH. n is 4 and m is 
2). Other useful hydroxy carboxylic acids include, for 
example, trihydroxy glutaric acid, tartaric acid or sac- 

46 charic acid. 

[0011] Another particularly preferred group of 
organic stabilisers are dicarboxylic acids or salts thereof 
suitably having from 5 to 10 carbon atoms, preferably 
from 5 to 8 carbon atoms, most preferably from 5 to 7 

so carbon atoms. Preferably, the carboxylic acid groups are 
located at the ends of the carbon chain. Further, the 
dicarbaxyBc acid preferably does not comprise any 
hydroxy) groups and most preferably it does not com- 
prise any functional groups except the carboxylic acid 

55 groups. 

[0012] Preferred dicarboxylic acids are of the for- 
mula: 



2 



COOH-R-COOH 

in which R is alkylene. which is preferred, or alkenylene. 
having from 3 to 8 carbon atoms, preferably from 3 to 5 
■ ' r. R is a straight chain 



without branches. 
[0013] Examples of useful d 
glutaric acid adipic acid, pimeiic add. suberic acid, 
azelaicacid. sebaric acid and mixtures thereof, of which 
glutaric acid, adipic acid and pimeiic acid are particu- 
larly preferred. Glutaric acid is the most preferred acid. 
[001 41 Another preferred group of organic stabilis- 
ers are biodegradable amino acids such as p-atanine- 
N,N-diacetic acid, methylglycine N.N-diacetic acid. Iso- 
e N.N-diacetic arid, and 



Sodium salts are particularly preferred. Throughout the 
description of the invention, the term acid also refers to 
salts thereof. 

[0017] The particles preferably contain from about 
0.01 to about 15 wt%. most preferably from about 0.01 
to about 10 wt%. particularly preferably from about 0.05 
to about 5 wf% of one or more water soluble organic 



It has been found that toe storage stability is 
further improved if the particles contain a water soluble 
magnesium compound, preferably magnesium sulfate. 
The magnesium compound may be mixed with the per- 
axy compound and/or be included in a coating. Prefera- 
bly at least some of the magnesium is mixed with the 



[001 5] Other examples of ul — „ 
include the following compounds and salts thereof: 2 
pentenedtoic acid. 2-(3-<arbc^-1-«coropoxy)-3- 
hydroxy-butanedioic acid, carboxy methoxy succinic 
acid, glycerin monocHrate. 2.5-diethyl adipic arid. 3-tert- 
butyl-hexanedioic add. axydisuccinic acid. 2-butenedi- 
oxid add. hydroxy-butanedioic add. 2-ethyteuberic arid, 
dihydruxy tartaric add. heptonic add. axatosucdrtic 
add. carboxy sucdnic add. 3-axa-fltiHaric add. galac- 
taric acid, dihydroxy-maleic add. cork add. aconitic 
arid, methylmaleic add. 2-oxo-glutaric add. oxatodtric 
arid, citric add. isodtric add. glycoltc add. diglycolic 
add. tumeric add. 2-butenediolc add. succinic add. 
methylene-sucdnic add. 1^.3- tocartxoy propane. 2- 
hydroxymetrryl-crotonic add. glyceric acid, hydroxy- 
phrafic arid, dimethylol-propionic arid, malonic arid, 
methyl-malonic acid, ethylene malonic add. methylene 
malonic acid. (ethyleneoxy)di-malonic add. hydracrylic 
acid. 2-metnyl-hydracrylic add. 3-hvdraxy-propionic 
arid, hydnoxy-pyiwic arid, (carboxymethyl) malonic 
add. ethytmalonic add. dimethyl malonic acid. 2-metrtyl 
malonic acid, hydroxy-malorac add. ethylene lactic add. 
mesoxalic add, glycerolic arid, sorbic arid. 2-arrdno- 
1.1.2-ethane-to'carboxylic arid, aspartic add. 2- 
(hydraxymethyO-aspartic arid, arrtirfomethyl propanedi- 
oic acid, serine, glydneserine. 2-methyl-serine, N- 
methyl-serine. 2-aminomalonic add. r+nydroxyimino 
diacetic arid. N-(cait»xymethyOmaleamic add. N-(car- 
b<wymethyl)glutamic add. r^cartoxymetriyO aspartic 
add. N-(2-hydraxyettr/0sarcosine. iminodisucrinic add, 
34xs(caiboxymethynamino)proplonic acid. N-(rrydrox- 
yethyOglydne. N-ettylintincxiiacetic add, metnylirrrino- 
diacetic arid, nitritotris(propionic acid). 3.3- 
iminodipropionic acid, diethanol glycine, digtydne. trig- 
lydne. ethanolamine-N.N-diacetic add. glutamic add 
and aspartic acid. 

[0016] ft is preferred to use an alkali metal or an 
alkaline earth metal salt of the organic compounds. 
Alkali metals are particularly preferred and may. tor 
example, be selected from sodium, potassium or mix- 
tures thereof, and alkaline earth metals are preferably 
selected from caldum. magnesium or mixtures thereof. 



silicate. The partides preferably contains 
from about 0.01 to about 5 wt%, most preferably from 
about 0.1 to about 3 wt% of magnesium compounds 
expressed as magnesium sulfate. 
so [0019] It is preferred if the particles do not contain 
organic compounds that are not easily degradaWe or for 
other reasons questionable from an environmental point 
of view. Examples of such undesired compounds are 
EDTA (ethylene diamine tetraacetic acid). DTPA (dieth- 
25 ylene triamine perrtaacetic add), phosphonic acids and 
salts thereof. It is also preferred to avoid boron contain- 
ing compounds such as boric arid, borates or com- 
plexes thereof with organic compounds like diots. 
pdyols or hydroxy carboxytic acids. 
so [0020] Partides according to the invention have 
advantageous properties even if urtcoated. but it is pre- 
ferred if the partides are coated. Such a coating may for 



ratio SiOzMgO exceeding 3, one or more water soluble 
35 organic stabiliser as described herein, water soluble 
magnesium compounds such as magnesium sulfate, 
alkali metal salts of carbonate, bicarbonate or sulfate, or 



g applied in one or several layers. 
40 [0021] Suitably, the partides have an average diam- 
eter from about 50 to about 3000 |im. preferably from 
about 100 to about 1600 |im. The preferred density is 
from about 600 to about 1500 g/». particularly from 
about 800 to about 1100 g/l. It has been found that a 
45 high density as well as a high average partide size 
improves the storage stability. 
[0022] In most cases the partides suitably have a 
dissolution time in water at 20°C from about 2 to about 
300 minutes, preferably from about 5 to about 120 min- 
so utes. most preferably from about 8 to about 30 minutes. 
Partides to be used in combination with peroxidase 
enzymes suitably have a dissolution time at 20°C from 
about 300 minutes, preferably from about 120 to about 
300 minutes. 

55 [0023] The invention also concerns a method for 



a step of adding to al 
metal silicate having a molar ratio SrOzlrtjO exceeding 
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3 but not exceeding 5. 7*9 method can comprise a step substances commonly used ^ det^enfe The ddter- 

cladding alkali metal silicate having a molar ratio gent builder may tor «n^^vmScSr?at^r 

^SuO exceedira 3 by mixing it substantially unJ- prates such as triphosphates, pyrophosphates or 

SSJwS, :^Z^^Z. and optional add,- o^^^^T^T^ 

tives such as water soluble organic stabilisers in a s such as Zeobte Aje*. -J^^Sl^!!^ 

granulation step to obtain particles of a suitable size. Zeolrte X. or Zeolrte .^Zeolite MAP sAeates «*h 

The Sod can also comprise as step of coaling alkali crystalline layered oTahcates {e.g. of the formula NaM- 

mi Sn^JadX with^li metal sincate -yH^ wherein Mis sodium J. x . a 

rZg^moter ratio «Up exceeding 3 and other "umbe^orn 1.9 to4 and y^^^^ 

optional additives such as organic stabilisers. However. „ arrxxphc^dial.cates^^Bnte^ 



UpUUINU BUUIHTw 9WVf ■ w — 

it is preferred not to premix the alkali metal silicate with — - - ■ _ uriactaniB 

r ^**> ■*.-•>-» ^^j^^^:^^^ 

thepercartwnate . coc _ . . „ onic sifltactants. soaps or mixtures thereof. Anionic sur- 

[00241 P^^^^^^^, fSi « SnTmay fcTSmple be selected from linear 

step of coating percarbonate partcles v*m alkali metal « ™^^^ 6uHon ^ , ^ condary aikane sulfonates, 
silicate as described above. atoha-suHbnated methyl fatty add esters, alkylsuffates. 

l0025l ^J^r^Zm Sol-ethoxysuifates. alphabet™ sulfonates, alkali 

4in»a mattuvie t»oii known amom those stalled in tne ' . .. . » ■.. : 



UU1M1 „„ _ ^ among ^^nthe ^^Z^^^^ Nontonic 
art such as compacting. ^^- ^ om ^"] x ^rfactants may for example be selected from alkoxy- 
drumM ^^^f^m^^^ *> ^^n^nds sucSTfarty alcchots. alkylphenols 
^ <* ^A""? *ZZ*1LT^2 aX^eTor from alky, pd vgiucostfes or pctyhy- 
spraying thepartdesw* preferably at ^ eo " s s J^ ^ ^ add an^es. Soaps may for example be 
of the adrf^ to applied, for example ma drum or sdectedfrom sodium or potassium salts of tallow. Also 
a fluid bed. « cationic surfactants such as quaternary ammonium 
[0026] compounds or imide azolinium salts, as well as ampho- 
lisers and other addrt.ve^as well as suitable ^amounts ^teaSSarrts rrtght be used. Alkali generating sub- 
ject, the above descr^on of the parbdes according , ^ ( ^ for J^ le ^ ^ed fr«,m cartxxiates. 
to the invention is referred to. silicates. phosphates or mixtures thereof. Trie bleaching 
[00271 The invention ^« ™™™ ^* m ° aStars 3or example be selected from N- or O- 
described alkali metal percarbonate partdes as a so ^^^L^ as TAED . taGU. SNOBS 
Meachingage^ino^nafion S n^benzene sulfonate,. PAG (penta acetyl 
bfy in connection wrth washing of textiles or dJsrtwasn- v dtacvtated dtoeroxy carboxyl'ic adds. The 
ing. The washing water may be supplied with one or f .^J^3in^StanW^ as sodium 
^^^S^^T^Z ss ^CS^Z^T* correlate 

mrvoen oer Btra which tar example core- suitably contains from about 1 to about 40 wt%. prefer- 

rSuteesor peroxidases. contains from about 5 to about 20 wt% of anon c sur- 

S W^™^ tactants. iromistaul2i "about I5wt%d 

^wash ing dishwashing and/or bleaching containing factants. and from about 0.1 to about 5 wt% olsoaps. 

%S£S2££Si invention, for example in an ™«^^^^«?«* 2£f £ 

a^rrfframkbout 1 up to about almost 1 00 wt%. pref- » example from about 1 to about 10 ^-J^f^ 

e^ftoTSfl to99.9 w1%. and preferaWy also example from about 0.5 

e^mes as described above, for example in an amount such as sodium sulfate, tor ex^le from abo^ 5 to 

ZXn05toabout10 wt%. about 50 wt%. It is also possible to chelating 

^9, The conposfcon may further contain an inert agents such as phosphonates. EDTA MTA (nrtnlo 

Sefand/o oneTseveral substances active at wash- « triacetic add), irnirodiacetic acid derivatives or EDDS 

T^ZtetoL active at washing may include (etfryienediamine-N.N^sucoin* 

^StSe^ctarrts. aiKaii generating sub- amount from at^rtO.1 ^^^^^^ 

v . ^ n.-. - „, am, nfhnr detergent may contain conventional components sucn 
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such as homo or copolymers of poiycarboxylic acids, 
toam regulators, antioxidants, perfumes, colouring 
agents, optical brighten ers and water (normally from 
about 3 to about 15 wt%). The composition may be in B 
the form of free flowing particles, for example with a 
diameter from about 0.05 to about 3 mm. or in the form 
of tablets corresponding to a single dose for washing. 
The composition can be prepared with conventional 
methods such as dry mixing, agglomeration spray dry- w 
ing or tablet pressing. If the preparation involves spray 
drying, any heat sensible component such as particles 
comprising peroxy compounds, enzymes and perfumes 
should be added to the dried material. 
[00311 A separate bleaching powder may comprise is 
up to almost 100 wt% of particles containing alkali metal 
percarbonate according to the invention, but preferably 
the content is from about 5 to about 90 wt%. The 
bleaching powder may comprise only one peroxy com- 
pound or a rrixture of particles containing different kinds so 
of peroxy compounds, ft is advantageous if a hydrogen 
peroxide generating substance such as percarbonate. 
for example from about 10 to about 75 wt%. is used in 
combination with a bleaching activator such as TAED or 
TAGU, for exarrple from about 2 to about 25 wt%. Abo ss 
other bleaching activators such as a diacylated diper- 
carboxylic acid may bo used, for example in an amount 
from about 2 to about 25 wt% A bleaching powder may 
also contain detergent builders, for example from about 
5 to about 90 wt% surfactants, for example up to about *> 
1 0 wt%. enzymes, for example up to about 2 wt% or fli- 
ers, for example from about 5 to about 90 wt% A pre- 
ferred bleaching powder consists essentially of from 
about 30 to about 75 wt% of particles containing percar- 
bonate. from about 10 to about 25 wt% of a bleaching ss 



achieve optimal effect both from the percarbonate 
bleach and the enzymes at washing. It is also possible 
to achieve high storage stability, tor percarbonate and 
in a detergent composition, ft is p 



enzymes, but also wfth other kinds of enzymes. 
[0034] The invention will now be described through 



[0032] A detergent for dishwashing may be in the 
form of a tow alkaline detergent (pH of washing water « 
intended to be about 10-11) suitably containing from 
about 2 to about 15 wt% of a bleaching agent compris- 
ing particles according to the invention, from about 5 to 
about 50 wt% of alkali metal dteilfcate, from 0 to about 
40 wt% of alkali metal carbonate, from about 15 to « 
about 50 wt% of builders such as sodium citrate and 
porycarboxytates or sodium tri polyphosphate (STPP). 
from about 0.5 to about 5 wt% of low foaming nonionic 
surfactants, from about 0.5 to about 5 wt% of enzymes 
rjndfromr*oijt1toataijt6wt%tfU 50 
such as TAED. A dishwasher detergent may also be 
high alkaline (pH of washing water intended to be about 
11-12) having a similar composition as the low alkaline 
detergent, the drsBicate however being replai 
from about 20 to about 80 wt% of alkali metal 



intended to limit the scope of the invention. If not other- 
wise stated. aU contents and percentages refer to con- 
tent and percent by weight based on the entire particle. 
(00351 Example : Granulated sodium percarbonate 
particles with a diameter of about 315-1250 mm and 
consisting of 97.75 wt% sodium percarbonate. 1 .5 wt% 
sodium glucoheptonate, 0.63 wt% sodium dtsilicate and 
0.12 wt% magnesium sulfate were coated by spraying 
thereon an aqueous solution of sodium silicate having a 
molar ratio SiO^NazO of 3.3. The final particles con- 
tained 9 wt% of sodium silicate having a molar ratio 
SiO^NaaO of 3.3 and 13 wt% of active oxygen. For 
comparison, particles were prepared in the 6ame way 
except that the sodium silicate in the coating had a 
molar ratio SiC^ NagO of 2.6. In order to test the bleach- 
ing efficiency of the percarbonate particles presoiled 
pieces of ctoth were washed in a 3 kg washing machine 
at 40°C with 15.4 g percarbonate particles, 5 g TAED 
and 80 g enzyme containing standard detergent IEC-Z 
(HenkeQ added to 10 litres of water. The standard deter- 
gent consisted of 9.7% linear alkyl benzenesulfonate 
(Cavem^H -5). 5.2% ethoxylated C 12 . 18 alcoriol (EO7). 
3.6% sodium-soap. 32.5% zeolite A. 13.0% sodium car- 
bonate, 5.2% sodium salt of copolymerisate of acrylic- 
and mateic add (CPs). 3.9% sodium waterglass (ratio 
3.3), 1.3% carboxy methyl cellulose. 0.3% EDTA. 0.3% 
optical brightener (sb'lbene type), 24.4% sodium sulfate, 
water and foam regulator. 0.6% enzyme prills (protease, 
activity 300.00). The following types of presoiled cloth 
were used: WFK 10C (cotton soiled with standard dirt). 
EMPA 111 (cotton soiled with blood). EMP 116 (cotton 
soiled with Wood, milk and Indian ink) and EMPA 117 
(cotton-polyester soiled with Wood, milk and Indian ink). 
The brightness of each piece was determined prior to 
and after the washing with a reflectance meter at a 
wave-length of ... nm, whereupon the differences were 
transformed to percent washing effect which is shown in 
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[0036] As sho*n in the table, the percartxxiate with R'CnH m (OH) n COOH 
the higher molar ratio SiO^NazO in the coating gives a 
better washing effect. in which R' is CH2OH or COOH. n is 2-6. and m is 

On; or a 



11. Particles as claimed in claim 9, wherein the organic 

rmmmm ) r _ ng a con- stabiliser is selected from dicarboxytic acids having 

tent of active" oxygen from r iO to about 15.3 wt%, 5 to 10 carbon atoms or salts thereof, 

characterised in that they comprise alkali metal sil- 

icate having a molar ratio SiOa^O, M being an w 12. Method for preparation of particles according to any 
alkali metal, exceeding 3 but not exceeding 5. of the claims 1-11. comprising a step of adding to 

alkali metal percarbonate an alkali metal silicate 

2. Particles as claimed in claim 1. wherein the parti- having a molar ratio SK^tAfi exceeding 3 but not 
cIbs contain from 0.5 to 30 wt% of alkali metal sili- exceeding 5. 

cate having a molar ratio SiOaMaO exceeding 3 but is 

not exceeding 5. 1& ^ ^P 8 ^^ ^cc^ingjo any^^dairns 

3. Partides as daimed in any one of the daims 1-2. enzymes. 



alkali metal siGcate with a molar ratio SrOj,:M 2 0 20 14. Composition for washing, dishwashing and/or 
exceeding 3 but not exceeding 5. bleaching containing particles according to any one 

of the claims 1-11. 

4. Partides as claimed in daim 3. wherein the alkali 
metal silicate with a molar ratio SiO^MjO exceed- 
ing 3 but not exceeding 5 in the coating constitutes as 
from about 1 to about 25 wr% of the total partide. 

5. Partides as daimed in any one of the daims 1-4. 
wherein alkali metal silicate having a molar ratio 
SiC^MgO exceeding 3 but not exceeding 5 is sub- 30 



carbonate within the partides. 

6. Particles as daimed in any one of the claims 1-5, 
wherein the mdar ratio SKV-Mj-O exceeds 3.2. 

7. Particles as daimed in any one of the daims 1-6, 
wherein the content of active oxygen is from 13 to 
about 15.3 wt%. 

8. Partides as claimed in any one of the daims 1-7, 



9. Partides as daimed in daim 8. wherein the organic 45 
stabiliser is selected from compounds of the for- 



RtC n H ra (OH) p (COOHX,R 2 

in which n = 1-8, m = 1-2n, p = 0-n. q » 0-2 and at 
least one of and R2 is COOH and the other one 
is OH or COOH; or salts thereof. 

10. Partides as daimed in daim 9. wherein the organic ss 
stabiliser is selected from hydroxy caiboxyGc acids 
of the formula: 
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